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1 WHAT IS CLAIMED IS: 



10 



1. A secondary battery having a negative pole 
lbstantially made of a negative pole activating 
material, a positive pole substantially made of a 
negative pole activating material disposed while 
interposing a separator from said negative . pole and an 
electrolyte or an electrolytic solution {electrolytic 
liquid) Yield between said negative pole and said 
positive pole, said secondary battery comprising: 

a JSilm which covers the surface of said negative 
pole and through which ions relating to battery 
reactions areXable to pass. 



2. A secondary battery according to claim 1, 
15 wherein said film\has a molecular structure or apertures 
having gaps larger Ythan the ions relating to said 
battery reactions, 



20 



25 



3. A secondary battery according to claim 1, 
wherein said film has a molecular structure or apertures 
through which the ions relating to said battery 
reactions are able to pass but through which a negative 
pole activating material precipitated to said negative 
pole at the time of charge caritiot pass, 



4. A secondary battery according to claim 1, 
wherein said film is stable such that said film does not 



2^-4 



react with said electrolyte or said electrolytic 
solution and said film cann ot be dissolved by the ^sam e. 

5. A secondary battery according to claim 1, 
^herein said film has an electron donative element or a 

l^oup. 

6. A secondary battery according to claim 5, 
wherein said electron donative element of said film has 
an unpaired electron, a paired electron or electron d. 

7. \ A secondary battery according to claim 5, 
wherein saUd electron donative group of said film has 
electron tt« 

8. A secondary battery according to claim 5 or 6, 
wherein said electron denative element of said film has 
one or more typ6s of elements selected from a group 
consisting of oxygen, nitrogen and sulfur. 

9. A secondary battery according to claim 1, 
wherein said film idy in the form of a large ring 
compound structure , 



10. A secondary bWtery according to claim 1, 
wherein said film is in Vhe form of an aromatic ring 
structure. \ 
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1 11. A secondary battery according to claim 1, 

wherein said film. is fluororesin. 

12. \A secondary battery according to claim 1, 
5 wherein salid film is in the form of an ether bond 

structure. \ 

13. A Secondary battery according to claim 1, 
wherein said film has a carbonyl group. 

10 \ 

14. A secondary battery according to claim 1, 
wherein said film is in the form of a structure in which 
phosphorus atoms and nitrogen atoms are alternately 
double-bonded in a\phosphorus-nitrogen manner. 

T 

15. A secondary battery according to claim 1, 
wherein said film is foade of a glass-type metal oxide. 

16. A secondary battery according to claim 1, 
2 0 wherein said film has a polymer structure. 

17. A secondary battery according to claim 1, 
wherein said film has a croisslinked polymer structure. 

25 18. A secondary battery\ according to claim 1, 

wherein said film includes conductor powder dispersed 
therein. \ 



19- A secondary battery according to claim 1, 
wherein said negative pole activating material is 
lithium or lithium alloy. 

20. A Secondary battery according to claim 1, 
wherein said negative pole activating material is zinc 
or zinc alloy. \ 

21. A secondary battery according to claim 19 , 
wherein said surface of said negative pole covered with 
said film is subjected to lipophilic treatment. 

22. A secondary battery according to claim 20 r 
wherein said surface\of said negative pole covered with 

. said film is subjected to hydrophilic treatment. 

23. A secondary Battery according to claim 1, 
wherein at least the surface of said separator opposing 
said negative pole is coVered with the same material 
which forms said film. \ 

24. A secondary battefiy having a negative pole 
substantially made of a f negative pole activating 
material, a positive pole substantially made of a 
negative pole activating material disposed while 
interposing a separator from sa\d negative pole and an 
electrolyte or an electrolytic sdlution (electrolytic 
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1 liquid) held between said negative pole and said 
positiye pole, said secondary battery comprising: 

\at least a surface of said negative pole 
opposing \said positive pole is treated with a reactive 

5 and gaseous material containing a nitrogen element or a 
halogen element. 

25. A secondary battery according to claim 24, 
wherein said reactive and gaseous materials a plasma- 
10 type material. 



15 



26. A secondary battery according to claim 24 
wherein said material containing nitrogen is one or more 
types of materials, selected from a group consisting of 
nitrogen, ammonia ana nitrogen trifluoride. 



27. A secondary ^attery according to claim 24, 
wherein said material Containing said halogen element 
is one or more types of\materials selected from a group 
20 consisting of fluorine, fchlorine, hydrogen fluoride, 
hydrogen chloride, nitrogten trifluoride and a carbon 
halide such as carbon tetraf luoride. 



25 



28. A secondary battery according to claim 24, 
wherein one or more types of gases selected from a group 
consisting of oxygen gas, hydrogen gas, argon gas, 
helium gas and xenon gas are added to said reactive and 
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ga^ous raw material gas containing the nitrogen element 
or halogen element to treat the surface of said negative 



pole ■ 



\ 



29. \A secondary battery according to claim 24 , 
wherein safd reactive and gaseous material is a material 
in a plasma state which treats the surface of said 
lithium negative pole. 



30. A secondary battery according to claim 24 , 
wherein said negative pole activating material is 
lithium or lithium alloy. 



31. A secondary battery having a negative pole 
substantially made or a negative pole activating 
material, a positive pole substantially made of a 
negative pole activating material disposed while inter- 
posing a separator f ronu said negative pole and an 
electrolyte or an electrolytic solution (electrolytic 
liquid) held between said\ negative pole and said 
positive pole, said secondary battery comprising: 

one or more types o; layers selected from a 
group consisting of a conductor layer, a semiconductor 
layer and an insulating layer\and disposed between said 
negative pole and said separate^ 



32. A secondary battery according to claim 31, 
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wherein said negative pole is made of lithium, lithium 
alloy, zinc or zinc alloy. 

33. \ A secondary battery according to claim 31, 
wherein sa^d conductor layer or said semiconductor layer 
is made of one or more types of elements selected from 

a group cons^ting of carbon, Ni, Ti, Pt and Si. 

34. A secondary battery according to claim 31, 
wherein said insulating layer is one or more types of 
insulators selected from a group consisting of halide, 
nitride and carbifle. 

35. A secondary battery according to claim 31, 
wherein a layer selected from a group consisting of 
said conductor layer, said semiconductor layer and said 
insulating layer is in contact with said negative pole 
activating material. \ 

36. A secondary battdary according to claim 31, 
wherein a layer selected froto a group consisting of said 
conductor layer, said semiconductor layer and said 
insulating layer is in contact\with said separator. 

37. A secondary battery according to claim 31, 
wherein a layer selected from a gromp consisting of said 
conductor layer, said semiconductor \layer and said 
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insulating layer covers at least the surface of said 
negative pole activating material adjacent to said 
separator, 

38. A secondary battery according to claim 31, 
wherein a layer selected from a group consisting of said 
conductor layer, said semiconductor layer and said 
insulating lay^r is pressed and secured to the surface 
of said negative^ pole activating material. 

39. A secondary battery according to claim 31, 
wherein a layer selected from a group consisting of 
said conductor layeA, said semiconductor layer and said 
insulating layer covers at least the surface of said 
separator adjacent to negative pole. 

40. A secondary bakery according to claim 36, 
wherein a layer selected fVom a group consisting of said 
conductor layer, said semiconductor layer and said 
insulating layer is pressed And secured to said 
separator. \ 

41. a secondary battery according 'to claim 31, 
wherein said conductor layer is mkde of carbon fiber 
having a specific area of 10 m /g cfnd a void ratio of 
50 % or more. \ 



10 
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\42. A secondary battery having a negative pole 
made of a negative pole activating material and a 
positive pole made of a positive pole activating 
material \and arranged in such a manner that said 
negative pole activating material and said positive pole 
activating Material are separated from each other by a 
separator, said secondary battery comprising: 

at least a multi-layer metal oxide formed 
between said positive pole and said negative pole. 

43. A secondary battery according to claim 42 , 
wherein said multi^layer metal oxide contains one or 
more types of materrlaj^ selected from a group consisting 
of alumina, titanium oxide, silica, selium oxide, 
zirconia oxide, magnesium oxide, chrome oxide, calcium 
oxide, tin oxide, indiuim oxide and germanium oxide. 



20 



44. A secondary battery according to claim 42, 
wherein said multi-layer meual oxide is formed by a mold 
made of bimolecular film. 



25 



45. A secondary battery according to claim 44, 
wherein said bimolecular film is )a compound (a 
amphipathic material) having both hydrophobic group and 
a hydrophilic group. 



46. A secondary battery according to claim 44, 




• 
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wherein said bimolecular film is formed in a film shape 
combining an amphipathic material and a polymer 
compound^. 

\ 

47. A secondary battery according to claim 44 , 
wherein said bimolecular film is a reactant (polyion 
complex) of An ionic amphipathic material and a polymer 
electrolyte. 

48. A secondary battery according to claim 42 , 
wherein said multi-layer metal oxide is a composite of 
an organic polymer ) 

49. A secondary\battery according to claim 42, 
wherein said multi-lay^r metal oxide is a portion of 
said separator 



50. A secondary batteVy according to claim 42, 
wherein the surface of said positive pole made of said 
positive pole activating material and opposing said 
negative pole is covered with At least a film through 
which ions relating to battery Reactions are able to 
pass. 



51. A secondary battery according to claim 42, 
wherein the surface of said negativeXpole made of said 
negative pole activating material and\opposing said 
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positive pole is covered with at least a film through 

\ 
\ 

which ions relating to battery reactions are able to 



pass . 



52. \ A secondary battery according to claim 42, 
wherein said film through which the ions relating to the 
battery reactions are able to pass is made of a multi- 
layer metal Wide prepared in a mold made of a 
bimolecular film. 

53. A secondary battery according to claim 42, 
wherein said negative pole activating material is 
lithium or lithium alloy* 



54. A secondary battery according to claim 42, 
wherein said negative pole activating material is zinc 
or zinc alloys \ 

55. A secondary battery according to claim 42, 
wherein said multi-layer Vietal oxide is subjected to 
lipophilic treatment. \ 

56. A secondary batterA according to claim 42, 
wherein said multi-layer metaA oxide has a conductor 
member on the surface thereof which opposes said 
negative pole, \ 
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57. A secondary battery comprising: 

a negative pole substantially made of a negative 
pole activating material; 

\a positive pole substantially made of a negative 
pole activating material disposed while interposing a 
separator \ from said negative pole; and 

anWectrolyte or an electrolytic solution 
(electrolytic liquid) held between said negative pole 
and said positive pole, wherein 

at leasV the surface of said positive pole 
opposing said negative pole is covered with one or more 
layers selected fhom a group consisting of an insulating 
film, a semiconductor* film and a composite film of an 
insulating material ^nd a semiconductor through which 
ions relating to batttery reactions are able to pass. 



58. A secondary battery according to claim 57, 
wherein said insulating Member through which the ions 
are able to pass is a lar$e ring compound through which 
the ions relating to the battery reactions are able to 
pass. 



59. A secondary battery According to claim 58, 
wherein said large ring compound\is a ring compound 
having one or more types of structures selected from a 
group consisting of a ring polyeth^r, a ring polyamine, 
ring polythioether , azacrown ether, ?Ang thioether, 
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thiocrown ether, cryptand, cyclam, cyclodextrin, 



\ 60. A secondary battery according to claim 57, 
wherfein said insulating member through which the ions 
are able to pass is a polymer of a derivative of an 
aromatic hydrocarbon. 

61. \ A secondary battery according to claim 60, 
wherein said derivative of the aromatic hydrocarbon is 
one or mora types of derivatives selected from a group 
consisting of naphthalene, anthracene, phenanthlene , 
naphthacene, ftyrene, triphenylene , perillene, picene, 
benzopyrene, corcfcnene and ovalene. 



62. A secondary battery according to claim 57, 
wherein said insumting member through which the ions 
are able to pass is fluororesin. 

63. A secondarA battery according to claim 62, 
wherein said fluororesYn has an ether bond. 

64. A secondary battery according to claim 57, 
wherein said insulating member through which the ions 
are able to pass is silicons resin which is an organic 
silicon compound. \ 



;yclofan, phthalocyanin and porphyrin compound. 




^ 65. A secondary battery according to claim 57 , 
wherein said insulating member through which the ions 
are a^le to pass is a titanium polymer which is an 
organic titanium compound. 

66. \ A seconary battery according to claim 57, 
wherein said insulating member through which the ions 
are able ti> pass is a polymer in which phosphorus atoms 
and nitrogek atoms alternately form phosphorus-nitrogen 
double bondsV 

67. A secondary battery according to claim 57, 
wherein said inteulating member through which the ions 
are able to pasd is inorganic glass mainly composed of 
an inorganic oxide. 

v 

68. A secondly battery according to claim 67, 
wherein said inorgartic glass is combined with an organic 
polymer. \ 

69. A secondary battery according to claim 67, 
wherein said inorganic oftide contains oxides of one or 
more elements selected fr$m a group consisting of 
silicon, titanium, aluminuA, magnesium, zirconium, lead 
and calcium. \ 



70. A secondary battery According to claim 57, 



# • 
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1 wherein said insulating member through which the ions 

are able to pass is a carbide. 

\ 

\71. A secondary battery according to claim 57, 
5 wherein said insulating member through which the ions 
are able^ to pass is a nitride, 

72. iV secondary battery according to claim 57, 
wherein saio\ insulating member through which the ions 

10 are able to piass is a halide. 

73. A secondary battery according to claim 72, 
wherein said hal^ie is a. fluoride. 

15 74. A secondafsy battery according to claim 57, 

wherein said insulating member through which the ions 
are able to pass contains one or more types of elements 
selected from a group consisting of carbon and silicon. 

20 75. A secondary battery according to claim 57, 

wherein the surface of said Negative pole is covered 
with a film through which ion9^ relating to battery 
reactions are able to pass. 



2 5 76. A secondary battery according to claim 57, 

wherein said negative pole is made of lithium or lithium 
alloy and said ions relating to the reactions are 
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lithium ions, 



77. A secondary battery according to claim 57, 
wherein said negative pole is made of zinc or zinc alloy 
and Said ions relating to the reactions are hydroxide 



ions . 



78 \ A secondary battery comprising: 

negative pole substantially made of a negative 
pole activating material; 

a positive pole substantially made of a Rega^Tve 
pole activating material disposed while interposing a 
separator frc&m said negative pole; and 

an electrolyte or an electrolytic solution 
(electrolytic liquid) held between, said negative pole 
and said positive pole f wherein 

said positive pole activating material is mainly 
composed of a compound of one or more types of transition 
metal having a crystal grain size of 500 A or less and a 
group 6 A element. 

79. A secondary battery according to claim 78, 
wherein said positive polA activating material is an 
aggregate selected from a giroup consisting of amorphous, 
microcrystal, a mixture of anbrphous and microcrystal 
and a mixture of amorphous, microcrystal and multi- 
crystal. 
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^80. A secondary battery according to claim 78, 
whereih said positive pole activating material contains 
hydrogei 

81. V secondary battery according to claim 80, 
wherein sai\j positive pole activating material has a 
hydroxide . 

82. A secondary battery according to claim 78, 
wherein said positive pole activating material contains 
one or more types of elements selected from a group 
consisting of lit\iium, carbon, magnesium, sodium, 
potassium, nitroge\$, aluminum, calcium, barium, lead, 
indium, boron, siliVzon, tin, phosphorus, arsenic, 
antimony, bismuth, fluorine and chlorine. 

83. A secondary p atter Y according to claim 78, 
wherein said group 6A element which is the main compo- 
nent of said positive pale activating material is oxygen. 



84. A secondary battery according to claim 78, 
wherein said group 6A element which is the main component 
of said positive pole activating material is sulfur. 



85. A secondary battery according to claim 78, 
wherein said positive pole activating material is 
applied with coating treatment witih a conductor. 
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86. A secondary battery according to claim 78, 
wherein a positive pole activating material of a type in 
which conductor powder serving as the core is covered 
with a compound of said transition metal and said group 
6A element is used. 

87. A secondary battery according to claim 78, 
wherein said positive pole activating material contains 
one or more materials selected from a group consisting 
of carbon material, a resin material and a metal 
material \mixed thereto to form a positive pole. 

88. V|secondary battery according to claim 78, 
wherein saifi positive pole activating material is 
subjected to\ lipophilic treatment. 

89. A secondary battery according to claim 88, 
wherein said lipophilic treatment is treatment using an 
organic metal compound. 

90. A secondary battery according to claim 87, 
wherein said resin material contains one or more types 
of resins selected froto a group consisting of 
fluororesin, polyethylene, polypropylene and silicon 
resin. \ 



91. A secondary batteay according to claim 90, 
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wherein said resin material is a resin in the form of 
liquid or molten liquid or a resin having a low melting 
pointy 

92. \ A secondary battery according to claim 91, 
wherein skid resin is fluororesin having an ether bond, 

93. A\secondary battery according to claim 78, 
wherein said \negative pole activating material is 
composed of one or more types of materials selected from 
a group consisting of lithium, lithium alloy and carbon. 

94. A secormary battery according to claim 78, 
wherein the surface of said negative pole activating 
material of said secondary battery is covered with a 
film through which lithium ions are able to pass. 

95. A secondary nattery according to claim 78, 
wherein said electrolyte is composed of at least an 
alkali metal compound. \ 

96. A secondary battery according to claim 78, 
wherein said electrolyte is\in a state selected from a 
group consisting of a solid 9|tate, a molten liquid state 
dissolved in a non-water-soluole solvent and a solid- 
liquid state. \ 
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1 97. A method of manufacturing a positive pole 

Activating material of a secondary battery, said method 
comprising the steps of: 

\ forming a compound having a crystal grain size 
\ ° 

5 of 5U0 A or less and composed of transition metal and a 
group\ 6A element by using a reaction selected from a 
group Consisting of a solution reaction, a gas phase 
reaction and a melting and rapid cooling reaction. 

10 98. \ A method of manufacturing a positive pole 

activating material according to claim 97, wherein said 
compound oA said transition metal and said group 6A 
element is <in aggregate selected from a group consisting 
of amorphous A Jiicrocrystal, a mixture of amorphous and 

15 microcrystal ctfnd a mixture of amorphous, microcrystal 
and multi-crystial. 

99. A methou of manufacturing a positive pole 
activating materiaY according to claim 97, wherein said 

20 positive pole activating material is substantially 

composed of a compouifld of said transition metal and said 
group 6A element, the \aw material of said transition 
metal element of said compound of said transition metal 
and said group 6A element\being one or more types of 

25 materials selected from a gVoup consisting of said 
transition metal, salt of saVd transition metal, an 
organic metal compound of said transition metal, hydride 
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l v of said transition metal, hydrogated material of said 
^transition metal, carbonyl compound of said transition 
(fetal and a transition metal oxide. 

100. A method of manufacturing a positive pole 
actiVating material according to claim 97, wherein said 
positive pole activating material is composed of a 
compound of said transition metal and said group 6A 
element \ the raw material of said group 6A element of 
10 said compound of said transition metal and said group 6A 
element bedng one or more types of materials selected 
from a groiip consisting of water, alcohol, hydride, 
hydrogated material and halide. 

15 101. A method of manufacturing a positive pole 

activating material according to claim 97, wherein said 
group 6A element u.s oxygen. 

102. A method\of manufacturing a positive pole 
20 activating material According to claim 97, wherein said 
group 6 A element is sulfur. 



103. A method of manufacturing a positive pole 
activating material according to claim 97, wherein said 
25 process for forming said compound of said transition 
metal and said group 6A element includes a process for 
causing hydrogen to react- 
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1 f\ 104. A method of manufacturing a positive pole 
activating material according to claim 97, wherein said 
positive pole activating material is composed of a 
compound of said transition metal and said group 6A 
5 element, and said solution reaction includes at least a 
process \for forming a hydroxide of said transition metal 
by using tone or more reactions selected from a group 
consisting\of a reaction between a salt of said 
transition irtetal and alkali, a hydrolysis reaction of an 
10 organic transition metal compound and a reaction between 
said transition metal and alkali. 

V 

105. A method of manufacturing a positive pole 
activating material according to claim 97, wherein said 

15 gas phase reaction\ includes at least a process for 
causing gasified transition metal salt or an organic 
transition metal compound or vapor of said transition 
metal and said group dA element or a compound of said 
group 6A element to re^ct with each other in a gas phase 

2 0 or a process for decomposing transition metal salt 
containing gasified group\6A element or an organic 
transition metal compound \n a gas phase so that said 
compound of said transition Vnetal and said group 6A 
element is prepared. \ 

25 \ 

106. A method of manufacturing a positive pole 
activating material according to \laim 97, wherein said 
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1 activating material is composed of a compound of said 
transition metal and said group 6A element and said 
meluing and rapid cooling reaction includes at least. a 
process for melting one or more types of materials 
5 selected from a group consisting of said transition 

metal and said transition metal compound to be caused to 
react wrth one or more types of materials selected from 
a group 6A element and said group 6A element compound 
and rapidlx cooling said reactant. 
10 \ 

107. Aynethod of manufacturing a positive pole 
activating material according to claim 97 , wherein said 
positive pole activating . material is composed of said 
transition metal and said group 6A element and at least 

15 of a process for\applying supersonic vibrations is 
provided. \ 

108. A method V>f manufacturing a positive pole 
activating material according to claim 99/ wherein said 

20 salt of said transition metal is one or more types of 
salts selected from a group consisting of nitrate, 
carbonate, sulfate, halite, phosphate, borate, salt of 
organic acid and ammonia salt. 

25 109. A method of manufacturing a positive pole 

activating material according\to claim 99, wherein said 
organic transition metal compound is one or more types 
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of salts selected from a group consisting of metal 
alkoxlde, acetylacetonate , salt of octylic acid and 
naphthetnate . 

110. \ A method of manufacturing a positive pole 
activating\ material according to claim 104, wherein acid 
and/or alkaUi is added in said hydrolysis reaction of 
said organid transition metal compound. 

Ill; A itethod of manufacturing a positive pole 
activating material according to claim 104 further 
comprising a dehydrating reaction process. 

112. A method of manufacturing a positive pole 
activating material according to claim 104 further 
comprising a process\ for causing hydrogen sulfide to 
react. \ 

113. A method of manufacturing a positive pole 
activating material according to claim 105, wherein a 
solid transition metal salt or a organic transition 
metal compound is heated td be formed into vapor or 
heated to be liquid and a cdurrier gas is bubbled as to 
be introduced into a reactioA chamber or a solution 
dissolved in a solvent is introduced into said reaction 
chamber while bubbling said caArier gas so that a gas 
phase reaction is caused to takek place. 
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114. A method of manufacturing a positive pole 
activating material according to claim 105, wherein said 
liquid transition metal salt or said organic transition 

etal compound is heated to be formed into vapor or 
carrier gas is bubbled to be introduced into a reaction 
chamber so that a gas phase reaction is caused to take 
place. 



*5 
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115. A method of manufacturing a positive pole 

10 activating material according to claim 106, wherein a 

1 8 

rapid c&olirig rate is 10 to 10 K per second. 
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116. v A method of manufacturing a positive pole 
activating material according to claim 97 and made of a 
compound of \said transition metal and said group 6A 
element furtner comprising at least a step of adding one 
or more types \pf elements selected from a group 
consisting of Mthium, carbon, magnesium, sodium, 
potassium, nitrogen, aluminum, calcium, barium, lead, 
indium, boron, silicon, tin, phosphorus, antimony, 
bismuth, fluorine V nd chlorine. 



117. A method df manufacturing a positive pole 
activating material according to claim 116, wherein the 
25 raw material of the addictive elements to be added to 
said positive pole activating material is one or more 
types of materials selected from a group consisting of 
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\said additive element, salt of said additive element, 
otganic compound of said additive element, hydride of 
said additive element and hydrogated material of said 
addrtive element. 

118. A method of manufacturing a positive pole 
activating material according to claim 97 further 
comprising a step of mixing conductor powder to be used 
as the cork of said compound of said transition metal 
and said group 6A element. 

119. A method of manufacturing a positive pole 
activating mateiri&l according to claim 97 further 
comprising a stepJqf covering by using a conductor after 
said compound of siaid transition metal and said group 6 A 
element has been prepared. 

120. A method oft manufacturing a positive pole 
comprising the step of:\ 

mixing one or moVe types or resins selected from 
a group consisting of fludrine resin, polyethylene, 
polypropylene and silicon resin into said positive pole 
activating material prepared\by said manufacturing 
method according to claim 97. \ 

121. A method of manufacturing a positive pole 
according to claim 120, wherein said resin material is 
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Yiquid or solution or low melting point resin. 

\ 122, A method of manufacturing a positive pol 
according to claim 120, wherein said resin material 
fluorine resin having an ether bond. 



